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ABSTRACT. Census enumeration errors affect local, state and national level population projections. It has
long been a practice to produce projections that reflect adjustments for net census undercount errors. Un-
fortunately, the Ohio Data Users Center (ODUC), like other state demographic centers, has had little
knowledge of the effect of adjustments because undercount adjustment factors for 1980 had not been offi-
cially released by the Bureau of the Census as of 1987. We have obtained information on 1980 undercount
factors and used them to develop an adjusted projection for Ohio. Thus, we examine the effect of using 1980
national undercount adjustment factors in preparing Ohio population projections by comparing projections
based on 1980 undercount adjustment factors to projections based on no adjustment. We also examine the
effect of using 1970 national undercount adjustments by comparing the projections based on these adjust-
ments to projections based on no adjustment. The findings suggest that decisions concerning adjustment
factors have varying effects on short-term, long-term, and strategic forecasting. These effects are particu-
larly salient for selected age-groups and the impact on state government budget decisions typically associ-
ated with these age-groups. We recommend that the effects of alternative adjustment possibilities be exam-
ined by state demographic centers and budget offices.
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INTRODUCTION
An important consideration in any assessment of the
future is the size and composition of the human popula-
tion (eg., The Commission on Population Growth and the
American Future 1972). For all its limitations (Moen
1984, Pittenger 1977, 1980), it is clear that population
forecasting is an important and widely used planning
tool (Isserman and Fisher 1984, Keyfitz 1972, 1981,
Pittenger 1976, 1977). Ohio is typical of most states in
that it uses population forecasting produced by the
Ohio Data Users Center for both information and re-
source allocation (Office of the Governor 1984, Ohio
Data Users Center 1983, 1985). In terms of both of
these purposes, population forecasting is usually found in
three activities:
1) "short-term" operating budget development;
2) social overhead capital decisions, which tend
to be "long-term;"
3) long-range strategic planning.
Government officials find a population forecast useful
for short-term operating budget development because
"people" represent both a major source of revenues and
a major source of expenditures, as has been pointed out
by McKibben et al. (1985). From the standpoint of so-
cial overhead capital decisions, population forecasts are
useful because they guide officials in examining the
needed level of capital stock of such items as schools,
roads, and sewers (Henry 1980). In terms of strategic
planning, the utility of population forecasting is that it
can be used to explore plausible portraits of the future
and inform policy on choices associated with these alter-
native futures (McKibben et al. 1985).
At the state level, population forecasting is usually
accomplished using the "cohort-component method."
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This method takes a "jump-off population, subjects its
age and sex structure to forecasted age-sex specific fer-
tility, mortality, and migration rates, and moves the
jump-off population into the future. For a full descrip-
tion of this method see Pittenger (1976).
Population forecasting with the cohort-component
method is essentially subject to errors from two sources:
judgments on the part of the forecaster about the levels
and trends of future mortality, fertility, and migration;
and the data used at the "jump-off point to initialize
the projection. Errors in the jump-off data are primarily
due to net census undercount since the jump-off popu-
lation is virtually always the population counted at the
time of the most recent census. These net census under-
count errors can, in turn, be classified into two general
types: coverage; and content, which is the misreporting
of characteristics such as age, sex, or income (Rives
1976). Together, coverage and content errors constitute
net census undercount, which is the type of error that
we examine for Ohio in this report.
Since net census undercount has been known to affect
the accuracy of the population used in the jump-off year
of the forecast, it has long been a common practice to
adjust jump-off populations and components of change
by using net undercount factors developed by the U.S.
Bureau of the Census in its post-enumeration programs
(Pittenger 1976, U.S. Bureau of the Census 1977).
This type of adjustment is made because state demo-
graphic centers are interested in determining the "true"
population, as best it can be ascertained in a manner
that is independent of "arbitrary and capricious deci-
sions" (Krebs et al. 1977).
Our primary interest is in evaluating the effect of
using the 1980 jump-off population as reported, rela-
tive to using one adjusted with 1980 national undercount
factors. However, we also evaluate the effects of using
the 1970 undercount factors to adjust the 1980 jump-
off population. We are also interested in both the short
and long-term consequences of making adjustment de-
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cisions. Thus, we use a very long projection horizon of
100 years.
We present this research as a contribution toward
filling the gap in the literature dealing with census er-
rors. As pointed out by the National Research Council
(1985), the research that has been conducted focuses on
the effects of census error on legislative redistricting,
reapportionment, and immediate funding allocations.
An additional point of interest is that the U.S. Bureau
of the Census has been entangled in legal and technical
issues regarding the adjustment of census figures for net
undercount prior to release (National Research Council,
1985). Thus, this paper also provides insight into the
effects of simple adjustment procedures on population
forecasting.
METHODS
We used a computer simulation experiment similar to one employed
by Rives (1976) in his evaluation of the impact of 1970 census errors
on national population projections. The experiment consisted of
three separate population projections, each of which was based on
the cohort-component method and used 1980 census data for Ohio
as the jump-off population. The computer program used to generate
the projections is written in PL/l and structured to run on an IBM
mainframe. It is available from the authors (as are all data pertinent to
the study). As a simplifying procedure, each projection excluded the
effects of migration and maintained the 1980 fertility and mortality
structure as constant over the entire 100 years.
This approach precludes the ability to analyze the effects of net
undercount adjustment ratios on migration, which is an important
aspect of population change. However, it reduces a great deal of com-
plexity that would otherwise require much more space to describe.
Briefly, the major additional complicating factors introduced by
migration are:
1) having to examine unadjusted and adjusted 1970 and 1980
population counts, if 1970—80 migration flows are desired. This
would involve multiple adjustments for migration and survivorship;
2) having to consider what type of adjustments to make on
1975—80 migration flow data generated directly from the question
on "residence 5 years ago" in the 1980 census if 5-year migration flows
are desired. To correctly capture net undercount adjustment, we would
have to adjust not only Ohio's 1980 population but the in and out
migrants, which could entail adjusting populations external to Ohio;
3) ambiguities concerning the measurement of migration and
the development of migration rates (Shryock et al. 1976); and
4) the difficulty involved in attempting to disentangle errors
of judgment from errors resulting from measurement in analyzing
migration (ODUC 1986).
We use the term "projection" in referring to the work done in
this report and "forecast" to work done by ODUC and most other
state demographic centers. This distinction is maintained because
we are not attempting to generate the most-likely population in the
year 2080. We are simply taking a set of assumptions about the
components of population change, applying these to the jump-off
population, and projecting it 100 years into the future for purposes
of a computer simulation experiment. Like other state demographic
centers, however, ODUC works under "real world" conditions and
can not, for example, simply state that fertility rates will be con-
stant in the future. Such an assumption is justified neither by past
fertility rates nor by expectations about the future. Thus, ODUC
must rely upon the judgment of its professional demographers to
foresee changes in fertility. This use of judgment is what constitutes
"forecasting" as opposed to the "projections" presented in this report.
The first projection incorporated the 1980 jump-off population
as reported by the U.S. Bureau of the Census (1982) without any
adjustment. Further, the 1980 mortality and fertility rates were not
adjusted. The jump-off population, the age-specific life expectancy
resulting from the life table produced from the unadjusted mortality
rates, and the age-specific fertility rates are found in Appendix
Tables A, C, and D.
The second projection used as a jump-off population the 1980
census data as reported by the U.S. Bureau of the Census (1982) and
adjusted in accordance with 1970 national undercount factors by
age, race, and sex (U.S. Bureau of the Census 1977). The jump-off
population is provided in Appendix Table A. The 1980 age-specific
life expectancies by sex, resulting from the adjusted morality rates,
are given in Appendix Table C; the 1980 age-specific fertility rates
are displayed in Appendix Table D.
The third projection was based on the 1980 jump-off population
adjusted with preliminary net undercount factors found at the national
level for the 1980 census (Fay 1985). The denominators in the 1980
mortality and fertility rates were also modified in accordance with
these undercount factors. The jump-off population, age-specific life
expectancy for each sex, and the fertility rates are given in Appendix
Tables A, C, and D.
In selecting the two adjustment scenarios, we considered the
choices described by Keyfitz (1980), who argued that undercount
adjustment procedures fall into three groups:
1) accepting the census as enumerated;
2) adjusting the census count by a simple objective method
that anyone can apply to all jurisdictions; and
3) using all existing data and doing the best one can, juris-
diction by jurisdiction, and foregoing the uniqueness and
objectivity of convention.
Keyfitz (1980) also stated that the simplest of the "simple objective
methods" is to apply the national net undercount adjustment factors
uniformly to each jurisdiction, county, state, or region.
Like Keyfitz (1980), we recognize that adjustment, like the census
count itself, is essentially arbitrary. This arbitrariness is not in the
sense that figures are made-up, but in the sense that a variety of rea-
sonable procedures, definitions, and conventions could be used, each
of which would produce slightly different results, yet be technically
defensible. Thus, in order to retain the simplicity as well as the po-
tential for replication in other states, we selected the 1970 national
undercount factors as the basis for the adjustments used in the sec-
ond projection scenario rather than 1970 undercount factors specific
to Ohio, which are found in U.S. Bureau of the Census (1977). This
approach is also supported by the findings of Schirm and Preston
(1987) who argued that using national undercount adjustment fac-
tors does, on average, improve the accuracy of the geographic distri-
bution of population by state.
The numerators of the fertility and mortality rates are not modi-
fied in the two "adjusted" projection scenarios. That is, the reported
1980 births by age of mother and reported 1980 deaths by age and
sex were used as given. This means that we assume, in accordance
with considerable evidence (Rives 1976), that there is a very small
level of error associated with reported resident births and deaths for
the state of Ohio, and that the effects of these errors are negligible.
In terms of evaluating the effects of the census error adjustment
factors on Ohio population projections, we use two approaches. The
first looks at the projected total male and female populations result-
ing from the 1970 and 1980 adjustment factors related to the pro-
jections resulting from no adjustment. In the second approach, we
examine selected age group differences.
RESULTS
EFFECTS ON THE TOTAL POPULATION, THE NUMBER
OF MALES AND THE NUMBER OF FEMALES. Table 1
provides the total population generated under each of
the three scenarios in 10-year increments from 1980 to
2080. Under each scenario, Ohio's population shows an
initial increase, which peaks in 2010. Thereafter, the
population in each scenario declines. The maximum
population achieved in 2010 is 12,156,201 which is from
the scenario resulting from the 1970 undercount adjust-
ment factors. This same scenario produces the highest
population of any of the three in each of the 10-year incre-
ments during the period of 1980 to 2030. However, by
2040 the highest total population is produced by the
scenario resulting from the 1980 undercount adjustment
factors. This scenario continues to produce the largest
population through 2080. It is also noteworthy that the
no adjustment scenario produces the lowest total popu-
lation during the first 60 years. However, during the
period 2050 to 2080 it generates the second highest
population total.
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The average annual growth rate for the entire projec-
tion period is given for each scenario at the bottom of
Table 1. Even with migration held to zero, the growth
rates are negative because projected deaths exceed pro-
jected births between 1980 and 2080.
Table 2 provides the percent difference between the
baseline scenario and the scenarios derived with the
1970 and 1980 undercount adjustment factors. The
percent differences are presented for the total popula-
tion and each sex separately.
In the case of the projection derived from the 1970
undercount adjustment factors, the largest percent dif-
ference is in 2080, when this projected population is
2.77% less than the projected baseline. In general, for
the total population and each sex separately, the highest
positive percent difference is found in 1980, the lowest at
2040. Further, the absolute value of the percent differ-
ence for females is consistently less than that for males.
TABLE 2
Percent difference between the total baseline
population, by sex, and each alternative scenario, 1980-2080









































































































* Population derived with no undercount adjustment factors is
used as the denominator in calculating the percent difference. Thus,
a negative percent difference means that the adjusted population is
less than the one derived with no adjustment factors.
The pattern is very different for the percent differ-
ences between the baseline and the one resulting from
the 1980 undercount adjustment factors. The most no-
ticeable feature is that the percent difference declines
each cycle from 1980 to 2020 for the total population;
from 2030 to 2080 it increases consistently. In the case
of males, the percent difference follows a pattern similar
to that of the total population. However, the minimum
percent difference does not occur until 2040. For fe-
males, the percent difference is consistently less than
that for males and increases consistently over the projec-
tion period.
EFFECTS ON AGE STRUCTURE. Table 3 displays per-
cent differences between the baseline scenario and the
alternatives for three selected age groups. These three
age-groups correspond to the primary school-age popu-
lation (5-14 yr) the working-age population (20-64 yr)
and the retirement-age population (65+ yr), each of
which is of interest to state policy-makers.
In the case of the primary school-age population, the
baseline projection shows consistent decline from 1980
to 2080. Relative to the baseline, the projection based
on 1970 undercount adjustment factors is higher until
1990. By 2000 it is lower, and declines constantly over
the remainder of the projection period. The maximum
positive difference (2.20%) occurs in 1980, and the
maximum negative difference ( — 5.57%) in 2080. The
projections based on the 1980 undercount adjustment
factors show that this age group is consistently higher
and increases relative to the baseline. The range between
the two alternative scenarios relative to the baseline is
noteworthy. By 2080 it is from -5.57% to 1.42%.
The baseline for the working-age population (20-64 yr)
shows an increase to 2010, with decline thereafter. Rela-
tive to the baseline, the projection based on the 1970
adjustment factors is higher until 2030 and lower there-
after. The working-age projection based on the 1980
undercount adjustment factors is consistently higher than
the baseline. However, the difference declines from 1980
to 2020, and increases thereafter.
For the retired-age population (65+ yr), the baseline
projections show an increase from 1980 to 2030, with
declines thereafter. Relative to the baseline, the alterna-
tive based on 1970 adjustment factors is higher over the
entire period from 1980 to 2080, with a peak difference
of 5.51% in 2020. The alternative based on the 1980
adjustment factors is also higher over the entire period
but here the maximum percent difference (2.15) rela-
tive to the baseline occurs in 2010.
DISCUSSION
Perhaps the single most striking feature in the tables
in the preceding section is the timing pattern of the
percent differences found between the two alternative
projections and the baseline. The total population based
on the 1970 adjustment factors shows a pattern of de-
clining overestimation from 1980 to 2040 and increas-
ing underestimation from 2050 to 2080. This pattern
is also found for both males and females. However, for
the total projection resulting from the 1980 adjust-
ments, the percent differences with the baseline are
consistently positive, with a decline in the absolute per-
cent difference between 1980 and 2020 and an increase
from 2030 to 2080. For males, a similar pattern is
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TABLE 3
Baseline number of persons projected in selected age groups derived
with no undercount adjustment and percent differences with the alternative projections
Percent difference between the baseline
number projected with no undercount
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*Population derived with no undercount adjustment factors is used as the denominator in calculating the percent difference.
found although the lowest absolute percent difference is
not reached until 2040. On the other hand, the pattern
for females is one of consistently increasing overestima-
tion over the entire projection period.
The differences discussed above are due to the differ-
ential size of the three projections at the 1980 jump-off
point and the subsequent operation of the fertility and
mortality rates associated with each scenario. In terms
of initial population size, the 1980 population resulting
from the 1970-based adjustment factors is the largest
and the "no-adjustment" scenario is the smallest. How-
ever, the fertility rates associated with each scenario do
not follow the same order (Appendix Table D). The
total fertility rate (TFR) associated with the 1970-based
adjustment is the lowest of the three at 1.7679 ex-
pected births per woman; the TFRs associated with the
remaining two scenarios are virtually equal, with 1.8043
for the unadjusted scenario and 1.8092 for the one with
the 1980 undercount adjustment factors.
In examining the mortality structure associated with
each projection scenario (Appendix Table C), only slight
differences are observed. For example, the range of life
expectancy values at birth for males is only from 69.70
to 70.05 years; for females, it is 77.05 to 77.50 years.
The highest life expectancy at birth is associated with
the 1970-based adjustment scenario and the lowest with
the "no-adjustment" one.
By looking at the differential jump-off population
size associated with each scenario in combination with
the differential fertility rates, the reason for the changes
in the rank-ordering of the total population projected
under each scenario becomes apparent. The scenario re-
sulting from the 1970-based adjustment generates the
largest population from 1980 to 2030 because it has the
largest jump-off population in 1980. Its size differential
decreases, however, because this scenario has the lowest
fertility rate structure. By 2040, the scenario with the
highest TFR (i.e., the 1980-based adjustment) gener-
ates the largest population and continues to do so
throughout the remainder of the projection period. By
2050, the "no-adjustment" scenario, which has the sec-
ond highest TFR, also generates a larger total popula-
tion than does the one based on the 1970 undercount
adjustment factors. Since there are only very small dif-
ferentials in mortality, the effects on Ohio's population
forecasts of undercount adjustments acting through this
component of population change are clearly minimal.
However, the effects of these adjustments through the
differential jump-off populations are most important in
the short-term, whereas their effects through the fertil-
ity component are most important in the long-term.
In looking at the projected age-groups, important
differences emerge among the three scenarios. For the
school-age population, for example, the projections
based on the 1970 adjustment factors show a rapid de-
cline from a high in 1980 (1,745,621) to a low in 2020
(912,388). The 1980 figure is 37,516 higher (2.20%)
than that using no adjustment and the 2080 figure is
55,868 lower (—5.77%). Compared to the series with
the 1980 adjustment factors, the one with 1970 adjust-
ment factors is 31,025 higher in 1980 and 69,617 lower
by 2080. Differences of a similar magnitude are found
for the working-age and retirement-age populations, al-
though maxima and minima occur at different years.
IMPLICATIONS AND RECOMMENDATIONS
The analysis presented in this report indicates that in
terms of both the total population and the total for each
sex, adjustment scenarios are different from the baseline.
However, the "1980-adjustment" scenario is more simi-
lar to the baseline for both the short- and long-term than
the projections resulting from the 1970-based adjust-
ment factors. This reflects, as has been documented
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APPENDIX TABLE A




























































































































































*From U.S. Bureau of the Census (1982).
elsewhere (National Research Council 1985), that the
1980 national census net undercount adjustment ratios
were less extreme than those for 1970. This suggests
that the decision to adjust does make a difference in
even 10- and 20-year projections. But, more impor-
tantly, the major difference is in whether 1970 or 1980
adjustment factors are used. If the Bureau of the Census











































































































*From Table E. 1 (U.S. Bureau of the Census 1977).
**Derived from Table 1 in Fay (1985).
to, say, 1997, then ODUC and other state demographic
centers would be faced with using no adjustment or
1980 factors. This would not be a major problem if
1990 net undercount error is less than 1980 undercount
error by the same order of magnitude that 1980 was less
than 1970. However, research by Schirm and Preston
(1987: 965) indirectly indicated that by 1990 we may
not be able to expect substantially lower net undercount
errors because " . . . a necessary but not sufficient condi-
tion for adjustment to fail to improve the quality of the
geographic distribution is that either blacks are most
heavily undercounted where they are least prevalent or
whites are most heavily undercounted where they are
most prevalent. According to the best available empiri-
cal evidence, such patterns of covariation do not prevail."
The results found for the three selected age groups
also suggested that both the decision to adjust and the
choice of adjustment factors have a substantial impact.
Especially important here is the "primary school" age
group (5-14 yr), which, by law, must be accommodated
by public schools in Ohio and other states. Fulfilling
this requirement often takes up to 50% of a state's oper-
ating budget and a difference of 38,000 students as
found in 1980 between the baseline and the 1970 ad-
justment scenario can entail a great deal of budgetary
debate within and between the executive and legislative
bodies of a state government. Similar debates could occur
over long-term forecasts used for preparation of capital
facilities budgets. Here the debate might concern the
interest groups associated with different age groups. For
example, the 1970 adjustment factors generated a pri-
mary school age population in 2020 that is 1.5% less
than the baseline, but an elderly population that is
5.5% greater. Clearly, in this case, advocates for the el-
derly would favor the use of 1970 adjustment factors,




















































































































































*Data used in constructing the life tables underlying the life expectancy values given here include deaths by age and sex, taken from Ohio
Department of Health (1982) and population data from Appendix Table A.
all else being equal; advocates for primary schools
would favor the use of 1980 adjustment factors.
We also found that the decisions on adjustment have
an impact in terms of strategic planning activities. The
use of the 1970 adjustment factors resulted in the
highest total population, more males and females, a
higher working-age population and substantially more
elderly between 1980 and 2030. It also produced, from
2000 to 2080, the lowest school-age population. How-
ever, from 2050 on, this scenario produced the lowest
total population and the fewest males and females.
From 2040 on, it produced the lowest working-age
population, and from 2000 on, it produced the lowest
primary school-age population.
These findings suggest that the effects of the avail-
able alternative adjustment possibilities on short-term,
long-term, and strategic forecasting should be exam-
APPENDIX TABLE D
1980 age-specific fertility rates for Ohio
resulting from the 1980 population
Age of Not adjusted
mother for undercount*
Adjusted for Adjusted for
1970 national net 1980 national net





























*1980 birth data are from Ohio Department of Health (1982).
**TFR = Total fertility rate, which is computed by summing
the age-specific birth rates and multiplying the sum by 5 (the
width, in years, of the age-interval). The TFR can be interpreted as
the mean number of children for each woman going through the
childbearing years (15-45).
ined. Particular attention should be given to the differ-
ential in jump-off populations relative to the effects of
fertility rates.
In closing, it is recalled that this report has, as men-
tioned earlier, several limitations, the most important
of which is that no attempt was made to examine the
effects of adjustment on migration rates. This decision
was made for the reasons described earlier. Such an ex-
amination of migration is supported, however, by the
finding of the pronounced long-term effects of adjusted
vs. unadjusted fertility rates. It is highly likely that the
decision to adjust or not adjust migration data entails
even greater effects. Another important limitation is
that only Ohio was studied. However, our findings and
suggestions are probably applicable to each state in the
industrialized Midwest and Northeast. Further, the gen-
eral form of our analysis is applicable to every state.
LITERATURE CITED
Commission on Population Growth and The American Fu-
ture 1972 The report of the commission on population growth
and the American future. New York: The New American Library,
Inc.
Fay, R. E. 1985 Implications of the 1980 PEP for future census
coverage evaluation. Proceedings of the section on survey research
methods, Amer. Statistical Assn.; 413-418.
Henry, M.S. 1980 On the value of economic-demographic fore-
casts to local government. Ann. Regional Science 14 (March):
12-20.
Isserman, A. M. and P. S. Fisher 1984 Population forecasting and
local economic planning: the limits on community control over
uncertainty. Popul. Res. and Policy Rev. 3 (January): 27-50.
Keyfitz, N. 1972 On future population. J. Amer. Statistical
Assn. 67: 347-363.
1980 Facing the fact of census incompleteness. In:
R. Engels (ed.), Proceedings of the 1980 conference on census un-
dercount. U.S. Bureau of the Census. Available from: Govern-
ment Printing Office, Washington, DC.
1981 The Limits of Population Forecasting. Popul. and
Develop. Rev. 7 (December): 579-593.
32 CENSUS ERROR IMPACTS ON PROJECTIONS Vol. 89
Krebs, H., C D . Palit, H. Winsborough, and J. Sweet 1977
Population estimates, politics and the law. Center for Demogra-
phy and Ecology working papers, No. 77-18. Madison: Univ. of
Wisconsin.
McKibben, J., L. Mortezo, R. Prevost, D. Swanson and K. Wright
1985 Ohio's population in the year 2000. Ohio's Cities and Vil-
lages 33 (August): 9-11.
Moen, E. W. 1984 Voodoo forecasting: technical, political and
ethical issues regarding the projection of local population growth.
Popul. Res. and Policy Rev. 3 (January): 1-26.
National Research Council 1985 The bicentennial census; new
directions for methodology in 1990. Washington, DC: National
Academy Press.
Office of the Governor 1984 Toward a working Ohio, a strategic
plan for the eighties and beyond; Investing in Ohio's people. Co-
lumbus, OH: Office of the Governor.
Ohio Data User's Center 1983 Population projections: Ohio by age
and sex and counties, 1980 to 2000. (ODUC 80-07a, Rev 5/83)
Columbus: Ohio Data Users Center, Ohio Dept. of Development.
1985 Population projections for Ohio and counties, by
age and sex: 1980 to 2000. Columbus: Ohio Data Users Center,
Ohio Dept. of Development.
1986 Population projections for Ohio and counties, by
age and sex: 1980 to 2010, detailed methodology. Columbus:
Ohio Data Users Center, Ohio Dept. of Development.
Ohio Dept. of Health 1982 Report of vital statistics for Ohio,
1980. Columbus: Ohio Dept. of Health.
Pittenger, D. B. 1976 Projecting state and local populations.
Cambridge, MA: Ballinger Press.
1977 Population forecasting standards: Some consider-
ations concerning their necessity and content. Demography 14
(August): 363-368.
1980 Some problems in forecasting population for govern-
ment planning purposes. Amer. Statistician 34 (August): 135-139.
Rives, N. W. 1976 Measuring the impact of census enumeration
errors on population projections. Rev. of Public Data Use 4
(July): 3-7.
Schirm, A. L. and S. H. Preston 1987 Census undercount adjust-
ment and the quality of geographic population distributions. J.
Amer. Statistical Assn. 82 (December): 965-978.
Shryock, H. S., J. S. Siegel, and E. G. Stockwell 1976 The meth-
ods and materials of demography. Condensed edition. New York:
Academic Press.
U.S. Bureau of the Census 1977 Projections of the population of
the United States, 1977 to 2050. Current Popul. Rep., Series
P-25, No. 704. Available from: Government Printing Office,
Washington, DC.
1977 Developmental estimates of the coverage of the
population of states in the 1970 census; demographic analysis.
Current Popul. Rep., Series P-23, No. 65. Available from: Gov-
ernment Printing Office, Washington, DC.
1982 General population characteristics, Ohio, 1980.
Available from: Government Printing Office, Washington, DC.
